Objective-To examine the presence of genetic anticipation in families with Behçet's syndrome (BS). Methods-A total of 18 families with 40 aVected members in two successive generations were evaluated by interviewing them for their ages at the onset of the first symptom of BS and for their ages at the time they fulfilled the diagnostic criteria. Results-It was noted that the age of onset of the first symptom was lower in the second generation in 14 families (p=0.01) with a mean (SD) age of 20.57 (7.47) years in the children compared with 33.29 (9.92) years in the parents (t=7.79, p<0.0001), whereas the diagnostic criteria were fulfilled at an earlier age in the children in 15 families (p=0.01) with a mean age of 21.2 (6.74) years in the children compared with 36.4 (9.55) years in the parents (t=7.41, p<0.0001). Conclusion-Genetic anticipation was present in 15 of 18 (84%) of the families with BS in the form of earlier disease onset in the children compared with their parents.
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The syndrome is associated with HLA Bw51 in certain populations. 2 Familial cases have been noted but the exact nature of the transmission and the precise genetical bases of the illness have not been determined. 3 Genetic anticipation is an epidemiological phenomenon with a molecular basis characterised by earlier disease onset or increase in disease severity, or both, in successive generations. It is observed in various disorders such as myotonic dystrophy, bipolar aVective disorder, schizophrenia, rheumatoid arthritis, and Crohn's disease. [4] [5] [6] [7] [8] At least in certain diseases of monogenic origin such as myotonic dystrophy, anticipation seems to be related to an expansion of unstable trinucleotide repeats. 9 We looked for genetic anticipation among our large population of BS patients, all attending a dedicated BS outpatient clinic operating for the past 20 years.
Patients and methods
The charts of 2853 patients attending our outpatient clinic at the Rheumatology Department of Cerrahpaşa Medical School were reviewed. Twenty one families who had at least one member aVected in two successive generations were identified. One family was later excluded from the study because the parent did not fulfil the diagnostic criteria 10 although she had oral aphtae and a few inflammatory cells in her vitreus. Two of these families could not be contacted because they had moved and their addresses were unknown. The aVected members (n=40) of the remaining 18 families were seen at their homes (n=20), in the hospital (n=14) or were contacted by telephone (n=4). They were interviewed by one of us (IF). The information on two of the patients was obtained from their children because one was deceased and the other did not want to contact the physician. Their ages at the time of onset of their first symptom, the nature of their symptoms, and the time they first applied for medical care were recorded. A clinical activity index was calculated for each patient, using the criteria shown in table 1.
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There was one aVected child and his/her parent in each generation in 16 families, two aVected children and one parent in one and three aVected children and one parent in one family.
Five of the parents had previously been diagnosed elsewhere and did not have a chart in our registry while the remaining patients were initially evaluated and periodically seen in our outpatient clinic.
To control for a possible cohort eVect, the charts of 11 to 12 consecutive patients not belonging to these families were selected for each year starting from 1978 from our registry of 2853 patients with BS. They were evaluated for their ages at which their initial symptoms appeared and at the time they fulfilled their diagnostic criteria. For this purpose the charts of 67 patients seen between 1977-1983, 56 The files of all of the patients belonging to our BS registry, were also retrospectively evaluated for the frequency of horizontal familial cases.
In the familial patients, the qualitative diVerences of the ages of onset and ages at the time of diagnosis between generations were evaluated by the sign test, whereas the quantitative diVerences and the clinical activity indices were compared with the paired t test. The diVerences of the ages of the non-familial patients were analysed by the ANOVA test.
Results
When all the families who showed vertical transmission (n=18) were evaluated regardless of the presence of genetic anticipation, the mean (SD) age at onset of the first symptom was 20.72 (6.84) years in the children compared with 30.61 (10.18) years among the parents (t=5.15, p<0.0001) whereas the mean age at the time of diagnosis was 22.89 (7.08) years in the children compared with 34.22 (10.27) years in the parents (t=4.52, p<0.0001).
The age of onset of the first symptom of the syndrome was lower in the second generation in 14 families (p=0.01) with a mean (SD) age of 20.57 (7.47) years in the children compared with 33.29 (9.92) years in the parents (t=7.79, p<0.0001). The diagnostic criteria were fulfilled at an earlier age in the children in 15 families (p=0.01) with a mean age of 21.2 (6.74) years in the children compared with 36.4 (9.55) years in the parents (t=7.41, p<0.0001). There were no significant diVerences in the ages of onset and at diagnosis between the parents and children in the remaining three families. Table 2 shows the clinical characteristics, ages at the onset of symptoms, and the clinical activity indices of the members of the 15 families who show the pattern of genetic anticipation (n=33).
The most frequent early symptoms in the parents and children consisted of mucocutaneous findings; a manifestation that is present in up to 97% of the cases with BS. 12 The first generation had presented earlier at our clinic for medical attention in 14 of 15 families who showed the pattern of genetic anticipation.
Among the families who had an earlier onset in the children, male to male transmission was present in seven, female to female in three, male to female in one, and female to male in four patients. There was no correlation between parental or paternal age at conception and the age of onset of the symptoms of their children (respective r and p values 0.28, 0.3 and 0.09, 0.8). The disease activity scores of the parents and children did not diVer significantly (t=0.72, p=0.48).
When the charts of 189 patients attending our outpatient clinic, who did not belong to the families mentioned above, were evaluated for age at first symptom and age at diagnosis, it was seen that the mean age at the first symptom between 1978-1983, 1984-1988, and 1989-1994 were respectively 25.31 (7.08), 25.4 (9.5), and 26.14 (8,6) years (F=0.82, p=NS) and the mean ages at diagnosis were 28.02 (7.09), 27.95 (9.23), and 29.9 (9.4) years (F=0.34, p=NS). The mean ages at which the first symptom appeared and that at the time of diagnosis for the whole group (n=189) were 25.65 (8.3) and 28.69 (8.6) years.
The frequency of the horizontal and vertical familial cases in our registry was found to be 3.6% (117 of 2853) on retrospective evaluation. (33) OA (25) MS (34) MS (18) TB (25) M= male, F= female, CAI= clinical activity index, AO=age of onset, OA= oral aphtae, EN= erythema nodosum, MS= musculoskeletal involvement, OF= ostiofolliculitis, U= genital ulcer, EYE= uveitis, TB= thrombophlebitis, NEU= neurological involvment.
Discussion
Our data suggest that genetic anticipation was present in 15 of 18 families (84%) with BS. Several sources of bias that can mimic anticipation need to be considered before drawing a definite conclusion.
The first generation had presented for medical attention before the second generation in 14 of the 15 families, the members of which showed a pattern of genetic anticipation. This earlier awareness of disease could have led to the increased alertness of the parents resulting in an earlier diagnosis in their children. It should be noted that the children and parents in five of these families, including the one in which the second generation had presented earlier, were living in separate homes at the time of diagnosis.
Another potential source of bias is that the parents may have forgotten the exact date their symptoms emerged. Ten of these parents had initially presented to our outpatient clinic and five of them were diagnosed elsewhere and were not routinely being followed up in our department. When the original notes in the charts of the patients who had been followed up in our department were compared with the data obtained during the interviews, no major contradictions concerning the dates their symptoms emerged were evident.
The earlier disease onset in the second generation as observed in our study might also be related to an external factor that emerges earlier in the life span of the second generation when compared with the first (the cohort bias). However there is no reason to suspect this as supported by the rather uniform onset of the syndrome with respect to age among the patients used as controls.
The earlier death of patients with severe disease is another epidemiological factor that may have influenced our results by causing the preferential ascertainment of patients with later onset of disease. However this seems unlikely in BS because the rate of mortality of this disease is somewhat low. 13 There seemed to be no diVerence in the severity of the disease among the two generations and factors related to sex did not seem to play a part in transmission. The parental and paternal age at conception was not related in any way to the age of onset of the first symptom in the children. The changes may be subtle however and given the limitations of a retrospective study conducted in a reference centre, more hospital and community based cases have to be examined before coming to a conclusion concerning this issue. It should also be kept in mind that an increase in severity of the disease in the second generation or a negative correlation between the paternal age at conception and the age at first symptom are not indispensable features of the definition of genetic anticipation. We must also acknowledge that there are still no properly validated and internationally accepted activity and severity indices for BS, although substantial eVort has been put to this. 14 The average age at the time of diagnosis was higher in the parents and lower in the children of our families with BS, compared with the ages observed in our non-familial cases with BS (36.4 (9.55) years and 21.2 (6.74) years compared with. 28.69 (8.69) years). There was no reason to account for this diVerence and a similar phenomenon was not described in other diseases with genetic anticipation. However, a control group consisting of non-familial cases was not used in these studies. [4] [5] [6] [7] [8] The frequency of all the familial cases in our registry of BS was 3.6% when examined retrospectively and reached 8% in a prospective study. 15 Thus, it is clear that our finding of genetic anticipation is relevant only for a small fraction of these patients.
Clues for genetic anticipation in BS as noted in this study, suggest that expansion of unstable trinucleotide repeats may form the genetic basis of the defect in familial cases. Until now at least nine disorders showing genetic anticipation were found to be associated with these dynamic mutations. 16 Further research is thus warranted to understand the underlying genetic defect in familial BS, especially with regard to trinucleotide repeats. 
